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AUTHOR: vanovskiy, L.N. g0v/20-123-5-4/50 
TITLE: On a Conjecture of P.S.Aleksandrov (Ob odnoy gipoteze P.S. 


Aleksandrova) 
uk SSSR, 1958, Vol 123, Nr 5, PP 785-786 (USSR) 


PERIODICAL: Doklady Akademii ne 
ure of P.S.Aleksandrov: 


ABSTRACT: {The author proves the following conject 
Every bicompact topological group is a diadic bicoupactun. 
The proof is based on three lemmas, where the results of 
Pontryegin [Ref 2] and Gleason [Ref 3] are used. 
Thera are 3 referencesB, 2 of which are Soviet, an 
rstvennyy universitet imeni M.V.Lomonosova 
versity imeni M.¥. Lomonosov 


d 1 American. 


ASSOCIATION: Moskovskiy gosuds, 
(Moscow State Uni 


PRESENTED: July 21; 1958, by P.S.Aleksandrov, Academician 


SUBMITTED: May 5, 1958 
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' Basin in the Altai. 
Study of the recent glaciation of the Katun (MIRA 1632) 
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(Katun! Valley—Glaciological Research) 
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ertain reactions of thorium 


Min Hieher Education (552. 
Sverdlovsk, 1956 
Chemical Siciences) 


NA study of the thermodynamics oF c 
compounds at high temperatures ; 
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m TITLE: Study of the thermodynamics of 
ThCl, + CO, and Th0, + C=. Th + CO, py the electromotive force 


method, (Izuchenie Termodinamiki Reaktsii Tho, + C + 2Cl, = 
ThCly + CO, i Th0, +C =o Ih¢+ CO, metodom electrodvizhusnchikh 


sil). 
(Journal of Inorganic Chemistry 


PERIODICAL: "Zhurnal Neorganicheskoy Khimii" 

s OL. 9 0.2) pp .2 —2 3, a (U.5.5.8.) 

| ABSTRACT: Although it is impossible to construct the normal type of 
s of thorium dioxide with carbon 

and chlorine, the authors’ previous observation that thorium 

dissolves at the anode in fused ThCl4 without appreciable pola- 

i jum value for 
his salt to be 
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Ivanovskiy; L, 555 el 
he reaction Th0, + C + 2Clo = 


measure 

elements to be determined, For this reason attention c 
concentrated on the study of the thermodynamics only of the 
chlorination reaction. The e.m.f. of the cell with a chlorine 
and oxide-carbon electrodes of thorium in fused eutectic mix- 
ture of lithium and potassium chlorides containing 3.07 wt.% of 
ThCl4 was measured. In the range 655 ~- 9609 a linesr relation 
with temperature was found according to the empirical equation: § 
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ThCL, + CO, and th, + = 


967. 3074 ts, 
= (0,4005 + 4.967 ~ 30 T) + 0.0033 vol 


hang, ‘he chlorination reaction 

Darie potential in the ¢ pe 
ae the a et ien of solid, Liquid and gaseous thorium 
chloride were calculated: 


= + CO 
TH 5 + Cy + 2Cl, gas = Thel,, 


Az (kcal/mol) = -78.310-4.2 1; 
Th0,, * Cs * 2Cl, = Thly,, + °% gas ? 


2 Gas; 


gas 


Az (cal/mol) = (-55.810 - 25.76 T) + 1014 § 


= ; gs + CO, gas 
ThO, 5 + C, + 2Cl, ThCl, ga D) ’ 


gas 
AG (kal /mol) = -19310 - 56.33 Tt, he ee 
For the reaction THO, g + Cy + Th, = CO, gas’ 


77.47 3) # 1134 kal/mol. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, P 98 (USSR) 


AUTHORS: Ivanovskiy, L.Ye., Smirnov, M.V. 


ene ee 

TITLE: Behavior of Anodes of the Lower Titanium Oxides in the Elec- 
trolysis of Fused Chlorides of the Alkali Metals (Povedeniye 
anodov iz nizshikh okislov titana pri elektrolize rasplaviennykh 
khloridov shchelochnykh metallov) 


PERIODICAL: Izv. vost. fil. AN SSSR, 1957, Nr 10, pp 68-74 


ABSTRACT: Investigations of the electrochemical behavior of anodes 

made of the lower Ti oxides are conducted. Determination is 

made of the electrolysis products of a fuged mixture of Li and 
K chlorides with anodes of Ti monoxide and sesquioxide. It is 
found that at 500°C and an anode cd of 0.1 amps/cm the poten- 
tial of TiO anodes is ~) 0.45 v more negative than that of the 
potential of Ti2O3 anodes. Depending upon the anode potential, 
ions of 2-, 3-, OF 4-valent Ti go into the electrolyte. O re- 
mains in the solid phases, with the result that a TiO? phase is 
liberated at the surface of the anodes. Polarization of TiO and 
Ti2O3 anodes at 500° in the current density interval of from 


Card 1/2 10-3 to $ amps/cmé was studied. It is established that Ti203 
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Behavior of Anodes (cont.) 


anodes are polarized more completely than TiO anodes. As electrolysis 


proceeds, the potential of both types of anodes rises until a TiO, phase 
forms in their surface layer. 


N.P. 


; 1. Anodes (Electrolytic cell)--Electrochemistry 2. Titanium oxides---Properties 
go Ri 3. Alkali metal halides--Electrolysis 
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Smirnov, M. V., and Ivanovskiy, L. Ye. 
Uranium Dioxide Anodes in a Melted Chloride Electrolyte (Anody iz dvuokisi 
urana v rasplavlennom khloridnom elektrolite) 


ghurnal Obshchey Khimii, 1957, vol 27, No 2, pp. 295-299 (0.S.S.R) 


Uranium dioxide electrodes were prepared which could be used in the role 
of anodes in, theelectrolysis of melted chlorides at current densities of 
up to 3 A/em*, The basic dioxide was derived by the reduction of uranoso- 
uranie oxide with hydrogen at 700°, The oxide was black and its chemical §f 
composition corresponded to the empirical formula 002,04. The characteris~ 
tics of the anodes were investigated in a melted lithium and potassium 
chloride mixture at 650° and it was observed that at a current density of 
0,001 to 1 A/em* they dissolve formin in the electrolyte uranyl ions with 
a 100% yield according to the current input. The oxygen surplus accumu— 
lates in the anode and the vot* ions during the cathode discharge produce 
a uranium dioxide residue of Stoichiometric composition, The anodic 
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Uranium Dioxide Anodes in a Melted Chloride Electrolyte. 79-2-4/58 


solution of the uranium dioxide occurs with a small polarization connected 
with the concentrational changes in the near-electrode electrolyte layer 
at a potential which is close to equilibrium. 


Since the vot + jon discharge potential on the cathode was approximately 

by 1 v more positive than the metellic uranium separation potential, even 
the slightest oxygen contaminations of the electrolyte led to the contami- 
nation of the metal cathode residues by the dioxide, The uranium dioxide [RM 
anode polarization was measuxed in a chloride mgt at 550° and it was 


found that at current densities below 0.05 A/em* the anode potential was 
by 0.57 v more negative than the potential of the chloride electrode and 


that the potential varies little with current density, Considgrable 
polarization was observed at a current density above 0.05 A/com“, 


1 table, 1 graph, 1 drawing. There are 10 references, of which 3 are 
Card 2/3 Slavic, 
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Abs Jour : Referat, Zhurnal Khimiya, No.1, 1958, 579, 


Author 2 MV, Smirnov, L,Ye, Ivanovskiy, 
a es 
Inst to ap 
Title : Voltage of Dissociation of Melted Lead and Thoriwn Chlo- 


rides, 


Zh, fiz, khimii, 1957, 31, No.2, 467 - 473, 


Abstract : A cell with a Th electrode and an auxilliary W catode 
separated from a chlorine comparison electrode with an as- 
besto diaphragm was used for measuring the voltage of dis-, 
sociation 8 of pure melted ThCl,, E = (2,772 = 5,61 , 107°?) 
+ ¢,0013 v in the range from 830 to 017°, ‘The developed 
method was checked by the determination of EB of PbhCl,, for 
which it waa found that B = 1,582 - 6,2, 107°? v, which 
agrees well with bibliographic data, - 2 for following re- 
actions were computed: Th(sol,) + 2Clo(gas) + ThCl,(liqu.); 
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USSR/ Physical Chemistry - Blectrochemistry/ 


Abs Jour : Referat, Zhurnal Khimiya, No.l 1958, $79, 


Abstract : 2 = (-255700 i 51,75T) + 120 cal per mola; and Th(sol.} 
+ 201, (gas) = ThC1, (solid); 4 Z = ~ 278200 + 72,3T cal par 
mole, It is shown that anode dissolution of Pb and Th in 
their melted chlorides proceeds without any noticeable 
polarization at potentials near the equilibrium potentials 
of the metals referred to their ions of the hichest valency, 
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Abs Jour : Referat, Zhurnal Khimiya, No,l, 1958, 580, 


Author : H.V. Smirnov, L,Ye, Ivanovskiy, 

Inst to Nee 

Title : Reduction of tm * Ions in Chloride Melts with Metallic 
Thorium, 


Orig Pub : Zh, fiz. khimii, 1957, 31, No,4, 802 - 807, 


Abstract : At the interaction between metallic Th with the eutectic 
mixture LiC1-KCl containing 6 to 11% of ThCl, at 500 %o goo?, 
Th digsolves in the melt at the oxpense of the roduction 
of Th to The’, In the same melt and at the ThOl, content 
of 5,83%, the equilibrium potentials E of the Th- and Ko- 
(indifferent) electrodes are equal and change with the teom- 
perature (from 510 to 8979) according to the equation E « 

(-3,231 + 8.956 * 107* 7) = 0,02 v, The equilibriwna, po- 

tentials E° for the electrode processes Th - Zo. The” 
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USSR / Physical Chemistry - Blectrochemistry. 3-12 


Abs Jour : Referat, Zhurnal Khimiya, No.1, 1958, 580, 


Abstract : and The? - 2e © -7 TET, referred to the chlorine comparison 
electrode were computed and they were = = -3,251 t+ 10,968 
x% 10747 and EC = -1,905 - 1,484 107 47 correspondingly. 
Approximate magnitudes of -. 2 of the reactions Th(sol,) + 
+Cl,(gas) = ch o(liqu. ) and Th(sol,) + ThCl,(liqu,) = 
= atic, (liqu,) a ere found and they were “ = ~ 149000 

32, sof cal per mole for the first reaction and 2 = 

- 21150 + 7,02 T cal per mole for the second, 


n+ 
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8SR/Pbysical Chemistry - Thermodynamics, Thermochemistry, Eyuilibdrie, 

re Physical-Chemical Analysis, Phase Transitions. B-8 


Abs Jour: Referat. Zhurnal Khimlya, No 2, 1958, 3796. 


Author : M.V. Smirnov, N.G. Il'yushchenko, 8.P. Detkov, L.Ye. Ivanovskty-— 
Inst 3 : 
Mtie 3: Solubility of Thorium in Liquid Zinc. 


Orig Pub: Zh. fiz. khimii, 1957, 31, No 5, 1013-1018. 


Abstract: Alloys of Zn with Th containing up to 25% by weight of Th 4 
were investigated by the methods of electron-photographic, metalilo- 
graphic and thermal analyses. The structural componert alloys are 
practically pure 2n and the metallic compound Th,Zn /7 (I), the 
composition of which has been established by chemical analysis. 
qhe solubility of Th in Zn was determined, it ig 3.55.- 107° 
at Wig .4° and 1.44% at 907°. It was found that the isobaric po~ 
tential changes at the formation of I from the elements, and the 
activities with activity factors of. Th in the binary plloy I 
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Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 13, P 4 (USSR) 
AUTHORS : Smirnov, M.V.; Tyanovskivedateus,,bel Buuey. 5,F., Yolghenko, 2.5. 
Yughina, LD. ete 
4\ 
The emf-Method for Studying the Thermodynamics, of 
High Temperatures +) 


TITLE: Some Reactions at 


PERIODICAL: ‘Tr. in-ta khimil. Ural'skiy filial AS USSR, 1958, Nr 2, PP 143 « 151 


ed chloride baths C02 ig separated on the 
timate mixture of oxides and carbon and the 
tons of the corresponding metals pass into the electrolyte. The oxide- 
carbon electrodes of thorium, calcium, beryllium, eto. in equilibrium . 
are reversible in relation to their ions being in the electrolyte. 
This permits to utilize them by the emf-method for elucidating the 
thermodynamics of reactions, in which oxides and carbon take part at 
high temperatures. The equilibrium potentials of the electrodes are 
determined by the activity of the lons of the corresponding metals in 
the electrolyte and by the CO, pressure over them according to the 
electrode reaction M,0, + n/2e ~ One 7 eM + (fusion) + n/2C09, E = VY 


In the electrolysis of fus 


ABSTRACT: 
anodes prepared from an in 
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The emf-Method for Studying the Thermodynamics of Some Reactions at High Temperatures 


ee const + (RT/n) Flnayn + (RT/4F) InPc¢Qg. They do not depend on the molar ratio of CO 
a and carbon. By measuring emf the changes can be found in the isobaric potential QZ, 
in the entalpy AH and entropy QS of the corresponding reactions of chlorination 
Mp0, + n/2C + nClo = 2MCl, (smelt) + n/2COp, Oxide-carbon electrodes in combination 
with metal electrodes widde it possible to study the thermodynamics of the interaction 
a of the fused chlorides of thorium, beryllium and calcium with the chlorides of the 
cae alkali metals.. For determining the decomposition tension of the fused chlorides of 
Cae higher valencies a method has been developed permitting to measure the value of the 
decomposition tension of PlClo and ThCl,. The change in the thermodynamic parameters 
ae has been peloulaved for the reaction Th (solid) + 2Clo (gas) = ThCly (liquid), ne 
ae = 2.772 - 5.61°107 Based on the emf of the cell Th I ThClyll KCl, ThCly | Clo 
: it has been found for the decomposition tension of ThCloa; E = 3.27 - 10.8-10 =k i 
AZ = 150,900 + 49.7T cal/mole. For the reaction ThCl, (liquid) + Th (solid) = 
= OTHC], (liquid), AZ = - 23,000 + 23.8T cal/mole ThCl, The thermodynamics of the 
formation of alloys of thorium with zine has been studied. For the reaction of re- 
ducing ThO5 by carbon to metal AZ = 20,000 - 77.5T cal/mole, 


A. Zolotarevskiy 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 10, p 92 (USSR) 


AUTHORS: Smirnov, M.V., Yushina L,D,, Ivanovski L.Ye, 


Lorrecmpnernerteorereriiers 


q 
TITLE: Daposition of High-Melting Metals’ From Molten Eleatrolytes 
PERIODICAL: ‘Tr. in-ta khimii, Ural'skiy fil. AS USSR, 1958, Nr 2, Pp 161 - 170 


ABSTRACT: The authors investigated processes which take place on a Me-cathode in 
electrolysis of chloride and chloride-fluoride smelts, containing Th,*1 

Bey! grj\Ti’bnd other metals, It is shown that electrolysis of molten 
metallic salts is accompanied with an overcharge on ‘the cathode of ions 
of conventional to lowest valencies. This is the cause for the -axistence 
of residual currents, which entail reduced cathode yield per current: in 
electrolyzers without diaphragms or in open baths, In closed electro- 
lyzers with diaphragms the yield per current inereases, The structure of 
the cathode deposit (dimension and echesion of particles) depends on the 
presence of suspended submicroscopic particles of oxycompounds in the 
electrolyte, During the formation of crystalline deposits true D, in- 
creases, with higher current intensity of electrolysis, considerably 
slower than the rated value, calculated from the geometrical surface of yee 
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the initial cathode, When the limiting diffusion current of ion discharge of the metal 


obtained from mixed electrolytes is attained, the cathode potential increases rapidly 
up to a magnitude where the Joint separation of alkali metals begins. The yield per 
current decreases sharply during the Joint deposition of alkali metals. vie 


G.3. 
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 14, p 322 (USSR) 


AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/1 


APPROVED FOR RELEASE: 03/20/2001 


Smirnov, M.V., Ivanovskiy, L.Ye., Krasnov, Yuu, 
The Electrochemical Behavior oP Lower Oxides, Nitrides and Carbides of 
Some Metals 


mp, in-ta khimii, Ural'skiy fil. AS USSR, 1958, Nr 2, pp 177 - 182 


The behavior of lower oxides, nitrides, and carbides of ni and Yin 
a smelt of chlorides has been studied. In propertion to the dissolution 
the anode is enriched by another component, if ‘the diffusion rate of the 
component into the interior of the anode is less tnan the dissolution rate 
of the anode, An anode of UOp forms Udo?t cations, Zhe lower Ti oxides 
from met and 7i3t+ cations at low D ard Tist and mit+ at high D. The 
cathode ‘TL precipitate does not nontain oxides. Anades of TiN and TAC are 
less suitable; separation of the anode and cathode aprces is needed, The 
possibility of obtaining Ti by electrolysis of smelt: with soluble anodes 
and the refining of polluted Ti has been shown, 
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AUTHORS: _Ivanovekiy, Ie Yee, Loginov, N. Ae, S0V/75-13-6-10/21 


mirnov, WM. Vs 


TITLE: Determination of Bi- and Trivalent Titaniun in Chloride Melts 
by Ferric Chloride (Opredeleniye dvukh- i trekhvalentnogo 
titana v khloridnykh rasplavakh posredstvom khlornogo zheleza) 


PERIODICAL: Zhurnal analticheskoy khimii, 1958, Yol 13, Nr 6, pp 671-673 
(USSR) 


ABSTRACT s A thorough investigation of the eleotrolysia of salt melts 
containing titanium requires a separate determination of ti- 
and trivalent titanium in the electrolyte. The determination 
methods (Refs 1,2) hitherto known do not always yield satia- 
factory results. For direct determination of the valenceas of 
titanium in the salt melt the oxidation of titanium with ferric 
chloride immediately in the melt with a parallel determination 
of the trivalent Ti in an aqueous electrolyte solution in most 
suitable. This method, however, is complicated by the thermal 
dissociation and the volatility of FeCi,. At high temperatures 
ferric chloride is considerably decompoded. It is, therefore, 
useful not to melt the sample to be analyzed with pure Fel, 

Card 1/4 but with its melts formed with alkali metal chlerides. For 
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Chloride Melts by Ferric Chloride . : 


ASSOCIATION; Institut khimii Ural'skogo filiala AN SSSR, Sverdlovsk 
(Sverdlovsk Chemical Institute of the Ural Branch, AS USSR) 


SUBMITTED: April 27, 1957 
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AUTHORS 1 Smirnov, M. V., Ivanovakiy, L. Ye. SOV/76-32-9~54/46 


TITLis Cathodic pacuinese casei onesie ot Beryllium From Molten 


Electrolytes (Katodnyye protsessy pri osazhdenii berilliya iz 
rasplavlennykh elektroiitov) 


PRRIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 9, pp 2174-2182 


(USSR) 
ABSTRACT: The authors investigated the polarization of a nolybdenum 
cathode at temperatures of 400° ’ 500° » and 600 C, The current 


density ranged from 10° os to 3 A/om” . The electrolyte consisted 
of a melt of a potassium chloride and lithium chloride eutectic 
mixture (Fig 2) with 0,1, 1,9, and 7,25 wt.-% of BeCl, (Fig 4) 


or 4,9 wt.-% of K,BeF (Pig 4) added. Figure 1 illustrates the 
electrolytic cell “used. It was found that with current censi- 
ties below 107) A/om® Li’ and K” are reduced to the respective 


divalent ions Lis and K3 at the cathode. The deposition po- 


tential of beryllium lies 1,2 to 1,4 V above that of the elkali 
metals, depending on the temperature and concentration. The 
addition oft fluorice considerably raises the deposition po- 
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tential of the beryllium at the cathode, but does not affect 
the deposition of the alkali metals. There are 4 figures 
and 145 references, 6 of which are Soviet. 


ASSOCIATION: Ural'skiy filial Akademii nauk SSSR, Sverdlovsk (Ural Branecn 
AS USSR, Sverdlovsk) 


SUBMITTED: April 20, 1957 
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SOV/20-121--4-31/54 
Smirnov, M. Ve; Ivanovekiy, L. Yee, Loginov, He Aco 
eee ee PE Pe a 
Tha Equilibrium Potentials of Titanium in Chloride Melts 
(Ravnovesnyye potentsialy titana v khloridnykh rasplavakh) 


on Akademii nauk SSSR, 1958, Vol 121, Nr 4, pp 685-688 
USSR 


The authors measured the equilibrium potentials in pure argon 
in a hermetically closed wide test tube of quartz. On the 
bottom of this tube there was an eutectic mixture of lithium 
chloride and potassium chloride. An electrode of titanium 
iodide was fastened to a molybdenum feeder and it was immersed 
in a salt melt of the same composition. The potential of the 
titanium electrode was measured with respect to a lead elec 
trode. The results of the measurements, (with respect to a 
chlorine electrode of comparison) are given in a diagram 
which demonstrates the dependence of the electromotive force 
on the temperature for various given concentrations of the 
titanium in the electrolyte. The experimental points agree 
well with straight lines. Another diagram shows the isothermal 
lines deduced from the above-mentioned resulta for 700, 600, 
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The Equilibrium Potentials of Titanium in Chloride Helts 


e equilibrium potential of the metallic 
titanium electrode in chloride melts which contain less than 


6 weight % of titanium c¢epends on its molar concentration 
in the electrolyte according to the following thermodynamical 


equation: i a+ 
B= Eps /ni2+ * (2,3 RT/2F) le [ai } : 

This shows that such melts contain ions of divalent titanium 
and behave as ideal solutions» The quantity Eg [niet may 


+ be found from the above-mentioned experimental data, 
Eqs /na2* 7 -2,371 + 6,09.10°4T)V is obtained with respect 
to the chlorine electrode. For the calculation of the 
isobaric potential for the composition of the liquid titanium 
dichloride from the elements the equation 
AZ = (=109 360 + 27,03 T) cal/mol TiC1, may be 
4 of which are Soviete 


900, and 4000°K. Th 


ysed. There 
are 4 figures and 12 references, 
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Smirnov, MeYe, nd L.Ye. Ivanovakiy (Institute of Chemistry, Urals Branch, 
Academy of Sciences USSR). Rlectrolysis of 4 Chloride Bath With Titanium 
Monoxide Anodes, P+ 100. Titan 1 yego splavye VYP: Ii: Metallurgiya titua e 
(Titanium and Its Alloys. No. 2; Matallurgy of Ttanium) Moscow, Tzd-vo AN 
SSSR, 1959+ 179 p- 


This collection of papers deals with sourcas of titanium; production of 
titanium dioxide, metallic titanium, and titanium sheet; slag composition; 


determination of bitanium content in slags; und other related mathers. The 
ertain & 
One paper explains the advan lags for the pro- 
Lfuric acid method. Prod 
titanium by therms 
4 of several papers, 
electrolytic produc 


sources of titanium discussed are the complex sillimanite ores of the Kyakhtin- 
akoye Deposit (Buryatskaya ASSR) and ¢ juminum ores of gastern Sibveria. 
using ilmenite titanium 3 
duction of titanium dioxide by the su uetion of metallic 
1 reduction processss (hydrogen, magnesiua, and carbon reduc- 
tion) is the subjec while other p 
tion of titanium. Othe 
of titanium with water vapor and 
4n slags. 


apers are concerned With the 


r subjects dealt with ere i. 
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ry determination of titanium 


APPROVED FOR RELEASE: 03/20/2001 


CIA-RDP86-00513R000619310004-7" 


“DEPROVED FOR RETEASE: al ins Gunes SEE RDESC: 00513R000619310004- J 


ea eee eae ae ring Feet ay Ee PLE 0 EC Re em ee 
heen ae ? t 
hy cae 


ae 
He. 


IVANOVSKIY, L.Ye. 
ie 


oridizing bath with anodes of ti 


ra trolysis of the chi -102 '59- 
BlectroNtgan 4 ogo eplavy 0.24100 (MIRA 13:6) 


SMIRNOV, H.¥.; taniun 


AN SSSR. 
44 Ural! skogo filiele 
1. Institut (ts taniun--Blectrometal lurey ) 


: ’ 
= = NI I pt ceahiee + foes apossscrme rt poppopergqer por: cot 
AAS ET Ei SCS pesees MESS Bases | 5a PNM Chae PAE Mel OS (ER PSH YS) [LRG Oe PRET EMH CES RESET LO COE RIE 2 SOOO RESCUE. ORARER ESL Gs OOREONDON FES] ORs | ERATE EWES |g cCO MPO | Sa UOUO4 LORI PO CPU RRSOER 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7" 


"APPROVED FOR RE 
ar as sahcaba beacon 03/20/7008 CIA-RDP86-0 
ee oe tehonged2ss 00027 


Ee PEviste 


Hg SEBS is us 
maa gy Bah BUHERTIHISEL SERIA EAB EST cents = 
+ sd PARE 7 Ott el 
yj 4 


opt 


1670 
g/631/60/000/001/007/0"4 
Bp117/B147 


s 44700 
aurgors: Ivanovekiys Bs tO" Krasil'nikov, M. T. 
Electrode processes and effect of oxygen in electrolytic 

potassium fluoniobate 


TITLE: 
precipitation of niobium from 


SOURCE: Elektrokhimiy® rasplavlennykh solevykh i tverdykn elektrolitovs 


no. 15 1960, 49-54 
electrodes and the role of oxygen Y 


pRXT: The authors gtudied processes on 
in the precipitation of niobium from potassium fluoniobate, they examined 
j ors and analysec the cathode deposits 
diun chloride end 


the cathodic and 

obtained under va Chemically pure 30 
potassiui-fluoniobate separated from aqueous solutions and dried in 
vacuum drying chambers at 150 - 470°C were used as jnitial galts. 
tion was measured with @ graphite vessel, - 6 om in diameter, servin 
anode, 4 standard electrode, & ¢ and an additional anode of 
spectroscopically pure garben. A loop oscilloscope was used to measure 
the polarization of a molybdenum catho hloride melt with 9» 
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$4 of oxygen ees B117/B147 


Blectrode processes and effec 


10, 20, and 30% by weight of potassium fluoniobate at B50+15°C with a 2 
oo 


current density ranging from 107? to 6 a/em™ at the moment when the 
polarizing current Was svitched off. With increasing current density 
several cathodic processes took place. At low current dengities 


(0.3 - 0.4 a/om-) niobium is reduced to the lowest valences. At higher 


current densities (0.6 - 0.8 a/om’), first metallic niobium, then alkaline 
metal arc separ2ted. fhe behavior of oxygen in the bath wes studied in 
the anodic polarization of a graphite anode in pure sodium: chloride, and 


also in a melt containing 10% by weight of potassium fFluoniobate. The 
polarization curve showed two sections: one apparently corresponded to the 
process of ionic charge exchange, the other one to the discharge of oxygen 
with formation of carbon dioxide. The cathodic products obtained under 


aifferent conditions were analyzed in an open path of sodium chloride with’” 
a potassium fluoniobate content of up to 15% by weight at 890+15°C. A 
graphite vessel was used as anode and a molybdenum rod as cathode. When 
nondehydrated (air-dried) salts were used, 4 metal containing oxide 
impurities might be deposited on the cathode. In most cases, the cathode 
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AUTHORS: Ivanovskiy; L. Yeus 
Plekhanov; ene ree 


Ilyushchenko ; N. Gi, Zyazevs y. Le, 


TITLE: Oxychlorides of rare earths of lowest valencies 
SOURCE: Elektrokhimiya rasplaviennykh solevykh i tverdykh elektrolitov, 


no.» 15 1960, 55-60 


TEXT: The interaction of oxygen and rare earth metals with chloride melts 
of rare earths was studied. In the first series of experiments, the 


authors used & misch metal (% by weights 22.5 Lay 53.0 Ce, 4.53 Pr and y 
L 


16,3 Na) obtained py electrolysis, and a chloride mixture (v% by weights 
y chlorination of oxides 0 


26 La, 9369 Ces 4.85 Pr, 11.42 Na) obtained b 

rare earths with gaseous chlorine in the presence of carbon. Tre result 
was a deposit of oxycnlorides of lowest valency? Me,0Cl,: where Me stancs 

for La, Ce, Pr; and Nd. This mixture i8 slowly hydrolyzed in water to give 
hydrates of highest valency. When poiling, aecomposition proceeds rather 
quickly. During heating; the product readily reacts with acids; particularly 
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nitric acid. It oxidizes easily at 300-400°C forming mixtures of cxides 
of rare earths at higher temperatures. In another series of experiments, 
the reaction of oxygen with chlorides of rare earths in an open bath at x 


580 - 600°C was studied. A graphite vessel was used ts electrolyzer and 
anode, and molybdenum rods were used as cathodes. The electrolyte was & 
mixture of chlorides of rare earths and potassium chloride (50% MeC1, and 


KC1). The amount of lowest oxychlorides formed in all experiments 
depended on the amount of products in the bath obtained by decomposition 
of salts under the action of oxygen and moisture. Finelly, the misch 
metal in the potassium chloride melt was anodically dissolved at 850°C in 
an open and a closed bath. The authors always found oxychlerides of lowes? 
walencies with a ratio equal to that of initial substances. Summary! In 
the case of interaction between oxygen, chloride melts of rare earths, and 
misch metal mixtures of low-valency oxychlorides of rare earths were 
obtained, The summational reaction can ve written downs 

4MeC1, + 30, + 8Me = 6 Me,0C1,: The formation of oxychiorides on the 


cathede may be explained by the formation of Me,0C1, soluble in the melt by 
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AUTHORS: Ivanovskiy, L. Ye., Petenev, 0. S. 
TITLE: Some processes in cathodie deposition of zirconium from chloride- 
fluoride melts . 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 8, 1962, 28 - 29, abstract 
86201 ("fr. In-ta elektrokhimii, Ural'skiy fil. AN SSSR", 1961, 
no. 2, 71 - 78) . 


TEXT: : As a result of investigating cathodic deposits, obtained by electro- 
lysis of fluoride-chloride Zr melts, it was found that at low D (0.01 - 0.1 amp/em 
difficultly soluble double Zr salts of the NaZrF, or KZrFy type are formed on the 
cathode. At higher D, metal is also deposited, the more so as D increases. Pro- 
perties and behavior of double Zr salts in the melts are investigated. Problems 
concerning the effect of by-processes'on Zr and Hf separation in electrolysis are 
analyzed. ‘There are 18 references. 


G. Svodtseva 


[Abstracter's note: Complete translation ] 
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A006/A101 


AUTHORS: Ivanovskiy, L. Ye., Krasil'nikov, M. T. 
ED eee Reee, 


TITLE: Anodic processes during niobium dissolving in chioride and 


chloride-fluoride melts 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no- 8, 1962, 27, abstract 86193 
("tr. In-ta elektrokhimii. Ural'skiy fil. AN SSSR", 1961, no. 2; 


79 - 83) 


: periments the authors revealed the dependence 
bas of: current efficiency in anodic Nb dissolving upon D and the composition of the 
eo path. An equimolar mixture of K and Na chlorides was used-as an electrolyte: 
intaineé at 700+10°C. It was established that the mean 
reased with higher D. At relatively es 
Jen) dissplving ig accompanied by the formation of No=t S 
and Nb3*; at D, > 0-1 amp/ome Nb'* ions appear in the melt, and at high DN ss 
jons appear. iIn the second series gf experiments polarization of the Nb-snode 
was measured at D = 1073 ~5 amp/em*, various temperatures and different composi- 


TEXT: In a first series of ex 
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AUTHORS: Ivanovskly, L. Ye., Ilyushchenko, N. G., Plekhanov, A. F., Zyazev; 


TITLE: Separating rare-earth metals by fused salt elactrolysis 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 8, 1962, 27, abstract 8188 . 
("Er, In-ta elektrokhimii, Ural'skiy fil. AN SSSR", 1961, no. 2, 131 - 


134) 3 


TEXT: ; Separation of rare-earth metals was investigated in fused bath 
electrolysis containing a mixture of rare-earth chlorides. It was found that at 

all the D, (0.25 - 1.5 amp/cm*) and temperatures (850 - 870; 560 - 700°C) inves- 
tigated, alloys are obtained which are considerably impoverished of La (3 - 5 mee 
veight %) and enriched with Ce (up to 80%). The total Pr and Nd amount remains “ 
practically constant. The nature of cathodic deposits varies noticeably with 
temperature. Their salt content varies from 75 to 80% at 560°C and from 30 to 


40% at 700°C. There are 11 references. 


[Abstracter's note: Complete translation] Gs BYORUBENS 
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TITLE: Study of the electrolytic solution of chlorine and 
hydrogen. chloride on inert electrodes 


PERIODICAL: Akademiya nauk SSSR. Sibirskoye otdeleniye. Izvestiya, 
no. 4, 1961, 48-53 


TEXT: In order to obtain alkali and alkaline earth. metals by 

m their fused salts, it is necessary. in most cases 
to. mai . i 2 ob ae ation. during the process. 
As building. up and.ma tion via 
porous. diaphragms. repres 
work that this can be so 
the chlorine electrode. . 
of chlorine which prevents t 
turn compensates. fo 
The purpose of. this 
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trodes namely: chlorine and hydrogen chloride cathodes from graphite 
(or _carberundum) in-electrolysis of fused alkali chlorides. The use 
of gas.electrodes.can compensate for a. Lowering below the optimum 
range.of the.ionic. concentration of the deposited metal. Graphite 
anode_and cathode, porous electrode, and a Pb reference electrode 
were immersed in an electrolyte of unimolecular quantities of fused 
sodium and potassium chlorides at 800°C through which chlorine or 
hydrogen chloride was passed for 3 - 4 hours. When the potential. 
reached the steady value, the cathode polarization for the range 

of current densities from 10-> to 3 amp/em* was measured by means of 
an oscillograph at the moment the current was cut off. Polarization 
measurement was conducted on a graphite electrode and a porous elec- 
trode which was a "silite'' tube through which chlorine or hydrogen 
chloride was passed into the electrolyte. The results are given 

in Fig. 2. The curves represent the dependence of cathode poten- 
tials on current density (abscissae - cathode potentials; ordinates- 
log.current density in amp/cm2), Curve 1: In the electrolyte 
saturated with chlorine. (The first part of the curve, up to the 
current density of 10~2 represents the cathode polarization of 
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dissolvei.chlorine due. to concentration.changes in the vicinity of 
the electrode (hot to the ionization of chlorine Cl + e —Cl"), 
Solubility of Clo in fused KCl + LiCl » 0.0038% by weight obtained 
after 5 hours (after 1 hour it was 0.0013% which shows the speed’ of 
solubility)). Curve 2: In the-electrolyte satyrated with hydrogen 
chloride (solubility of HCl at 800°C = 6,8.10°°% by weight). The 
potential of the HCl electrode was less than that of the chlorine 
electrode by 0.7 v.. Curve 3: In fused KCl ~ NaCl not saturated 
with Clo or HCl it practically concurs with Curve 2. Curves 4 and 
5: On the porous "'silite' electrode through which chlorine was pass- 
ed. In the case of Curve 4 the chlorine used up 4 g/hr in 60 - 70 g 
of electrolyte. lLonization of chlorine takes place without polar- 
ization over a wide range of current density. Curve 5 shows that 
for a higher amount of chlorine passed, higher current densities 
can be applied - although this results in greater loss of chlorine. 
The use of a porous electrode facilitates the ionization process. 

It can be assumed that cathodic ionization of chlorine is due to 
adsorption of gas on the electrode. With a fine vorous electrode | 
due to a Larger’electrochemically active surface and.due to the pres- 
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sure of gas passing. through the pores, the ionization rate is great- 
er. and consequently the current density range can be increased. 
Curve 6: On the porous electrode through which HCl was passed. 
(Small. polarization due to diffusion and due to the evolution of 
hydrogen). The authors conclude that in fused alkali chlorides 
Ssaturate= with chlorine of hydrogen chlorine, there is high concen- 
tration polarization. When porous electrodes with gas passing 
through their pores are used, the process of solution of chlorine 
takes place without polarization and that. of. hydrogen chloride with 
small. polarization and with a potential lower than that of a chlor- 
ine electrode by 1 v. The use of the chlorine electrode is indica- 
ted although the. hydrogen. chlorine electrode is convenient to use 
in the case of electrolysis of salts of low-valent metals due to 
its. lower potential... It is found that the highly porous electrodes 
of. graphite.or. carborundum.with chlorine or. hydrogen. chloride pass- 
ing through them. work efficiently in the preparation and purifica- 
tion of metals by. electrolysis of their fused salts. It was also 
found. that.the chlorine electrode can be used in high temperature 
electrochemical generators. There are 2 tables, 2 figures and 11 
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Tne artieclo sontuins reviews cf four newly published books. 

In “the ay Pacged" tProydenayy putt) by S.Ya. Alliluyev, 
an old 292 Pont yeis his underground activities, cover- 
ing the vstioi f hA9G aAtit 1707, 

In "What is a Seniceniusser" sed takoya poluprovodnik) 
by Gleb Anfilov, Sond Rhea “by Detgiz, semiconductors and the 
different ways of application ere elcid 

In "The Solar Fanily" (Selntse i ego sem'ya) by M, Ivanovskiy, 
published by Datgin, sopolar scientific account on bagic astron- 
oay is wiven. 

"The Myrstectcus Contisent” (Tainetvennyy materik) by L. Khvat, 
published by Gsoe - 248 wi bn the history of antarctic 
explorution and Yhe oeiuntific successes achieved by the Soviet 
antarctic expedition onaneeed by the USSR Academy of Sciences 
(Akadeniya Nauk “538), 

There are & Figures, 

Library of Congreoe 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7 


ai Fle ce STAN: SAUGRER HT UUNTESEES $11 PEST SBS BEAUTE ER WESTER DPT ARTES) BIEL oi | ALDEE HR ARES EEE gu tit PETE E Tal 
Pete thet 2 TCE es | TG i CT eS ce ere H : Hl : H A 


ae oe ee Sen Bsa HPSS Set PCP ECCS SC Ed HPT El Wo ee ER 
Cpe Steere aT TIN LETT ta adhe Mees cH Patsactints ie uiigi-ciat 16 EPUb ee Pebete He Bier ichitin ed neesetiggecl (gt ficetaee a 


ecsessil; 


S ACCESSION NR: ‘AT4025317 $/0000/63/000/'000/0263/0269 chen! 


AUTHORS: Batanov, G. M.; Ivanovskiy, M. Ae? Fedyanin, 0. Tez Shpi- ie 


| @ITLE: Use of a luminescent probe to record a maving plasma © 


' SOURCE: Diagnostika plazmy* (Plasma diagnostics); sh. statoy. 


: a 
- Moscow, Gosatomizdat, 1963, 263~269 " 8 


scope, moving plasma configuration, plasma electron image, plasma. 
ion image, plasma configuration : 


“|| ABSTRACT: The luminescent probe (“plasmoscope"). method developed! = 
‘by L. I. Yelizarov and’A. V. Zharinov and reported by them at the =} —. 
Nuclear Fusion Conference in Salzburg (4--9 September 1961) is:used |. 
to. study the transverse’ motion of a plasma jet in a magnetic field .: _: 
-in the presence of tranglational velocity perpendicular to the sur- 


| 
j 
| GOPIC TAGS: plasma, plasma diagnostics, luminescent : probe, rasan . 
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|': |TITIEs Injection of a plasma into a closed magnetio trap with a two phase helical 
R= |field a 


“|SCURCE: AN SSSR. Fizicheskiy institut. Trudy, v. 32, 1966. Fizika plamy (Plasma 
prysies), 7=19 


TOPIC TAGS: plasma injection, magnetic trap, helical magnetic field 


rs 
Sat 


ABSTRACT: A plasma injected into a closed magnetic trap mst have the following ai 
properties: 1) it must be sufficiently homogeneous in composition (hydrogen or 
deuterium), it mast contain a minimum number of impurities, and the percent ionization 
‘|must be close to 100; 2) its temperature must be high enough to exclude loses due to 
normal diffusion in the magnetic field; 3) it must have a high conductivity to 
eliminate polarization due to the toroidal effect; 4) the plasma, filling the toroidal. 
trap, must not contain marked longitudinal electric fields. ‘the article presents the 
results of an investigation of several methods of injection. ‘The experiments wers = 
carried out in laboratory scale models. The first method tested was injection of the A 
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field. d under rapid compression by an external 
azimuthal magnetic field. The method propos ticle involves injection of 
- |the plasma along the tube of the Lines of force of 
;. | volume of the trap. Particular 2@ tantian is 4 
sufficiently dense 2.4042 cm) in a curvilinear mag 
article concludes ma flows in the 
‘| transverse magnetic consider it their : 
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i { TITLE: Particle losses “and ‘configuration of plasma jet moving through a 
- .| curvilinear magnetic field 


TOPIC TAGS: plasma, plasna in curved field, plasma in hanogeneous field, ogi 
particle loas, plasma jet nucleus, plasma jet tongue, plasma fon distribution 


‘| ABSTRACT: Unlike in earlier investigations, the oe of a plasma jet passing 
ij through a curvilinear magnetic field were studied er by letting tha jet con- 
tinue to move in a homogeneous magnetic field. The rete jet moved from the gun 
| first in a homogeneous field (3 koe) for 50 am, then through a curved field of 
6 cm.radius, and then again t a 120 cm homogeneous field (1 kOe). The plasma 
| ly 10!2cn Sand the electron temperature § -- 10 eV. ‘The 
The tests have shown that some 1-2) 
jeld the plasma jet select i 
with the | 


i 
i 
| SOURCE: Zh. eksper. i teor, fiz., vo 46, no. 5, 1964, 1915-1917 ‘a 
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"ACCESSION NR: AP4037614 
, ‘ain "nucleus" of the plasma jet, which continues to move along the magnetic 
| field and has a high denaity (dielectric constant close to 1000). This is in : 
.. Iqualitative agreement with the dependence of the ion distribution one magnetic 
: ifield (ef. figure) and is confirmed by measurement of the electric field near 
ithe plasma jet “nucleus” Orig. art. has: 2 figures. 
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S0V/149--60-1- 7/27 
AUTHORS: Astafiyeva, A. V., Ivanovskiy, M. D., Shabarin, S. K. 
TITLE: Beneficiation of Poor Copper-Cobalt Ore by Hydrometa llurgi- 
cal Processes 
PERIODICAL: Izvestiya vysshikh uchebnykn zavedeniy., Tsvetnaya metal- 
lurgiya 1960, Nr lI, pp 50-56 (USSR) 
ABSTRACT: Cobalt cores of the Soviet Union are characterized by low 
Co content. Considerable difficulties encountered in 
dressing are due to very fine dispersion of Co minerals. 
This article deals with a laboratory test of dressing 
ore of this type from one of the deposits in tne Kras- 
noyarsk region (not named). The size of Co mineral in- 
clusions ranged from 0.001 to O,1 mm minus mesh with a 
total content of 0.086% Co in the ore. The other: com- 
ponents were: (%) 65.0 SiO,, 13.7 A103, 3.4 Fe, 3.6 Cao, 
on 1,8 MgO, 0.05 Mn, 1.5 S, 0.12 Sb, 1.63 As, 0.88 Cu, 0.23 
m Card 1/7 Ni, and 37.4 g/ton Ag. About 20% cobalt content 
eae a ee Try ia Dell aie tc tad Ulli cd data celia Roll caret det aca 
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consisted of oxidized minerals and 80% arsenides and 
sulfoarsenides. The mineralogical analysis was made 
by A. I, Vitushkina and it disclosed the presence of 
a safflcrite, smaltite, glaucodote, aeritrite, tetrahe- 
“ drite, tennantite, chalcopyrite, covellite, malachite, 
: rammelsbergite, chlcantite, annabergit, and silver, 
The dressing tests comprised the following stages. 
: The first determined the advantages of collective vs 
“4 selective flotation, each having its own set of re- 
= agents, Collective flotation was given preference 
while selective flotation produced concentrate richer 
in Co (1.22 vs 1.01%), Co losses in tailings were 
Nepere much higher (16.7% Co content in ore vs 10,64). 
ce After deciding in favor of collective flotation, 
two variations were tried: (a) with one-stage crush-~ 
. ing, three reruns, and selective flotation of the 
ale copper-cobalt concentrate; (b}) with two-stage crushing, 
three flotations, selective flotation of the first 
concentrate, and three reruns of the cobalt concentrate 
Card 2/7 Alternative (b) proved to ve best and resulted in a 10% 
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higher rate of Co extraction. Following details of 
this method are given: The first crushing raduces 45% ore 
to minus mesh 0.074 mm; in the second crushing this 
figure is raised to 80%. Crushing is done with soda 
addition (250 g/ton). During the firsy flotation 100 
g/ton butyl xanthogenate and 30 g/ton pine oil are 

added; during the second and third flotation, 50 g/ton 
sodium sulfide, 100 g/ton amyl xanthogenate, and 70 g/ton 
foaming agent D (not specified). Total flotation time 

is 40 min. During recleaning operations water glass 

(500 g/ton) and amyl xanthogenate were added. To eli- 
minate excessive flotation reagents carbon (100 g/ton) 
was introduced into selective flotation as well as lime 
(8 kg/ton) as a depressant for cobalt minerals and 
pyrite. Cobalt extraction according to this schedule 
reached 70.68%, and the concentrate contained 1.17% Co. 
Selective flotation methods as suggested by S. I. Krokhin 
and B. D. Nekrasov and finishing by gravitation as used 
at the Silence plant, Canada, has failed to produce 
satisfactory results. Subsequently, hydrometallic 
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methods were adopted as shown in the process flow chart 
below (Pig. 6). Cobalt concentrates as obtained from 
flotation were processed in following stages: oxidizing 
roasting at 500 sulfatizing roasting with sodium 
bisulfate at 700° for 2 hrs, leaching by water, and 
weak sulfuric acid solution. Under these conditions 
90 to 95% available Co passes into the solution, The 
latter is separated from iron and copper by soda: Fe 
is precipitated at pH=4.2, Cu at pH=#5.2. Cobalt is 
precipitated by soda (70 te iacen) or sodium sulfide. 
The final product contains 12-14% Co at a 84-85% rate of 
extraction from the concentrate. These processes are 
incorporated in the flow chart (see Fig. 6). The Co 
extraction rate from ore amounts to 61.0%, that of Cu 
is 78.4%. The conclusions contain a short recapitula- 
tion of the above data. There are 4 tables; 6 figures; 
5 preferences, 3 Soviet, 1 Canadian, 1 U.K. The Canadia © 
and U.K. references are D. C. McLaren, Can. Mining J., 
Voli66, March 1945; H. L. Talbat, Eng. Mining J, August 
Card 4/7 1953. 
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[Handbook on the treatment of gold~bearing ores end plecers] 
Spravochnik po obrabotke zolotosoederzhashchikh rud i rossypei. 
Pod red. M.D.Ivanovskogo. Moskva, Metallurgizdat, 1962. 650 p. 
(MIRA 15:12) 
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TITLE: Study of the extraction of uraniun, thorium and associated elements with 
monocarboxylic acids 


SOURCE: Radiokhimiya, v. 8, no. 6, 1966, 705~707 


TOPIC TAGS: uranium, thorium, aliphatic carboxylic acid, fatty acid, solvont « 
extraction 


ABSTRACT: Tho extraction of uranium, thorium and associated olements with fatty acids 
of the C~Co fraction was studied at 20%2°, The dependence of the extraction on the | 
ete ee pH of the aqueous phase and IR spectra confirmed that the extraction con- - 
sists of cation exchange reactions i 


Mo"? + nHR = MeR, + nit, 


where nHR and MeR, are the organic phase and HR is the fatty acid C,Ho,4,COOH. The 
presence of cation exchange permits one to expect the separation of the elements 
studied in sulfate solutions. On the basis of data reported in the literature and 
their own results, the authors suggest the following extraction capacity series’ 
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AUTHORS: Subbotin, V. I., Ibragimoy, M. Kh., Ivanovskiy, M. N. a 
TITLE: Turbulent Temperature Pulsations a a Flow of Liquid. 
Letter to the Editor 
os. PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 3, pp 254~-257 (USSR) 
ABSTRACT: Pulsations of velocity of a turbulent flow of liquid 


cause “turbulent temperature pulsations during heat 
exchange. The authors investigated the effect using 
movable thermocouples of low heat capacity. One type 
consisted of an open junction 0.2 mm in diam and the 
other of a junction inside a thin-walled container 0.5 
or 0.8 mm in diam. One construetion is described in 
detail by Kirriliov and others (Atonnaya energiya, 

6, Nr 4, 382 (1959)). The heat fiow was produced by 
means of electrical heating elements The thermocouple 
data were registered by means of fast automatic petentio- 
meters EPP-0O9 Class 0. 5, covering ne wonole scale, O to 
0.5 mv, in 1 sec. Results are shown on Fig. 1 and 2. 
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Typical liquid metal time curve of pulsation is shown 
in Fig. 3. Similar results were obtained in water. 
The authors found that the amplitude and frequency of 
temperature pulsation depend on the Size of the heat flow, 
the physical properties, the tyne of fiow of the liquid, 
Sue and on the dimensionless distance from the wall, 
dey Temperature pulsations inside the wall were damped as 
one leaves the heat exchange region. It was established 
that pulsations persist some é-5 sec after the end of 
heating and then start Slowly te dampen out. The 
reverse happens after switching the heat on. The 
pulsations accompany the existence of a temperature 
gradient in the liquid. Various methods of punping 
a had no influence on the pulsations, Likewise, the 
ae frequency of the heater current and 3% fluctuations of 

: the heating power did not produce any change in the 
pulsation pattern, The authors took care to eliminate 
all possible causes of mechanical vibrations, and they 
are sure that the measured temperature oscillations 
are due to the turbulent pulsations of the temperature 
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tn the flow. The amplitude varlations with radius 
observed on VFies. | and 2 agree with the hypothesis that 
the magnitude of turbulent temperature pulsation is 
proportional bo the mtxling path lenath L and the tempera- 
ture gradient, exceph that the pulsations differ from 
zero even in the center of the tube and on ite walls. 
Thermocouples vised were able ta real to frequenctes up 
to 100 cycles/uec without amp. Jtiude distortion, The 
registering devices could follow up ta ed c/sec. The 
frequenctes reglatered in these teats obvious ly did not 
represenk the whole apeetrum of temperature pulsations, 
and the authors plan to continue investigations using 
stJil move perfected Instruments with small thermal 
tnertin. Ye. V, Nomoftloyv, M. N. Arnoli'dov, and Yu, N. 
Pokrovsktly helped briild the experimental apparatus and 
took part In measurements, A, I, Leypunskly and A. P. 
Aleksandroy gave advice and showed interest in the work. 
There are /} fipuvess and 2 Sovieb references. 
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TVANOVSKIY, M..N., ARNOL'DOV, M. N, NOMOFILOV, Ye. M., SUBBOTIN, V. I., and 
RACIMOV, M. K. 


"Heat Emission and Turbulent Heat Transfer in a Flow of Liquid Metals." 


. Report submitted for the Conference on Heat and Mass Transfer, Minsk, 
¥ BSSR, June 1961. 
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SUBBOTIN, V.I.3 IBRAGIMOV, M.Kh.g IVANOVSKIY, M.Ne; ARNOL'DOV, M,N; 
HOMOFILOV, Ye.V.3 ATENKOV, S., tekhn, red, 


{Haat transfer and turbulent heat transport in e flow of luquid 
metals; Conference on Heat arid Nass Transfer, Minsk, January 
23-27, 1961] Teplootdacha i ‘turbulentny’ perenos tepla v potoke 
zhidkikh metallov; soveshchanie po teplo-i masscobmem, g. Minsk, 
23-27 ienvaria 1961 g. Minsk, 1961, 18 p. (MIRA 15:2) 
(Heat—-Transmission) (liquid metals) 
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Arnoltdov, M. N., Nomofilov, Ye. V. 
oe oe TITLE: | Turbulent heat transfer in a flow of liquid metals 
PERIODICAL: Atommaya energiya, v. 10, no. 4, 1961, 384-386 


TRXT; The modern theory of turbulence does not permit an analytic. 
determination of a turbulent heat transfer in a flow of liquid matter. As 
shown by the present study, the semi-empirical theory of heat trensfer 
which makes use of the analogy of heat trensfer and momentum transfer, 
makes it oossible to perform such studies. This can be proved by measuring 
the temperature fields in liquid metals. On account of the high thernal 
conductivity of liauid metals, the temperature drop is not limited to 4 
thin, laminated layer like in ordinary liquids but extends to the turoulent .. 
core. Martinelli was the first to apply the theory of hydrodynamical 

: anulogy to liquid metals, taking into account the molecular neat conducti- 
vity in the turbulent core of the flow. Calculations vere based on the 
agsumption that the ratio of the. coefficients of turbulent heat transfer 
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and of momentum trhnafer (é a/ty ) were independent of the radius and the 


flow velocity. bibn has: derived a- general equation for the heat-transfer 


coefficient ina thbe: 
| ({gea] 


i 
i = 
SVG - 


vere { = 2/z, and, deine the results of Martinelli with t= é/ey =, 


he obtained Nu =7+0.025 Pe One Martinelli's. and Lion! s assumption that 
€=1 hss not yet been confirmed exverimentally. Voskreserskiy, Deissler, 
Jenkins et al. have found experimentally that ¢ wags much smaller than 1. 

On the basis of measuremertts of the temperature fields in floting water and 
flowing liquid metals,'the authors have made an attemot to determine the 
turbulent heat-transfer coefficient and € for liquid metals, and to study 
the effect of the thermal conductivity of the metals on these GAGE APECEs 
The former quantity was calculated from the equation 
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The ratio of the local heat flow to the heat flow on the wall vag found 
from the rere , 


a/a,® 2 =. 25+2.5 Iny De ~2.5f = 2. 5(1 -2) In (r,/y)]. 
{4 ; 4 

fne temperature gradients determined by graphical methods make it possible 
td calculate &, from Eq. (3). Fig. 1 shows the distribution of €,_ across 
‘the tube cross section. €& grows with increasing distance from tne wall 
and with increasing Re number, wherefrom it follows that E, £0 in the 
center of the tube. The curves shown in Fig. 1 4old for a heavy metal. 

The €,(€) curves taken for alkaline metals show a sinilar course, out 

the maximum is hatdly marked at high Re numbers. fig. 2 shows the experi- 
mental curves t,/&=f(§) ' (continuous lines) as compared with those 
calculated accordihg to Lion ) and those obtained for heavy metal 
(4) and alkaline mbtal (B) according +o Voskresenskiy ( oe : 
comparison betweenimeagured and theoretically determined temperature fields ‘ 
(Fig. 3) shows that the assumption ¢ =1 increases the influence of 
turbulent heat trahsfer at small Re numbers but reduces it at high Re 
numbers. According to the Re number, € is thus higher or lower than 1. 
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Fig. 4 shows t =f(Re) at f =0.8 for water (0), alkeline metal (0), and 
heavy metal (o). There are 4 figures. 
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AUTHORS: Subbotin, V. I., Ibragimov, M. Kh., Tvanovakiy, M 
Arnol'dov, M. N., Nomofilov, Ye. Ye 


TITLE: Heat transfer with a turbulent flow of liquid metals in tubes 
PERIODICAL: Atomnaya energiya, Vv. 1%, no. 2, 1961, 133-1 x9 


TEXT; This ies a report on 4 atudy of haat transfer oosurring with 4 

turbulent flow of liquid alkali and heavy metals in *ubkes. In the range of 

Pe = 10 st04, experimental data on heat transfer to liquid metals differ 
considerably; “hey may, on the whole. be grouped into two slasses which are 
sharacterized by Nu -s 7. + «025 Pe"? (1) and Nu s 543s 0.014 Pe8 (2). 

The authors determined the heat-transfer coefficients by two methods: by : 
measuring the temperature field in the flow of liquid metal, and by Jl : 
measuring the wall temperature and the wean temperature of the liquid metal. : 
Fig. 1 shows the experimental setup traversed by the metal vertically (from 

bottom to top). The characteristiza of the experinental setup are as 

follows: 
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Part | Part 2 


tube material atea} ateel 
iX¥ 18H9T 1¥18HOT 
(1Kh18N9T ) (1Kh18N9T ) 


outer tube diameter 42 mm 34 mp 

inner tube diameter 21.1 mm 29.3 mm 
distance between tube 

inlet and thermocouple 1766 mm 985 mm 

length of part with heat transfer 1194 980 on 

distance between beginning of 

heated part and thermocouple 976 945 mm 


All thermocouples (chromel-nlumel couples) that served to measure the 
temperature of the liquid metal at the inlet and outiet of the test tuoes, 
were calibrated on a platinum ~ platinum rhodium thermocouple. The electric 
power was measured by astatic wattmeters of accuracy index 0.2 and 0.5. The 
flow rate of the metal was measured by magnetic and throttle flow meters. 
The alkali metals were continuously purified ire cxides (oxygen content 

° 


0,02-0,005% by weight), not so the heavy metals 


xygen content 
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~ 107 Od by weight). The temperature in the flow was measured perio 
thermocouples on 9-12 fixed points. Special amall-aize thermocoup Ee ots 
served to measure the temperature fields; the results of pees sa 
were in good agreement with those salculated by byon?s upore ys i 
temperature was determined by extrapolation of the temperature Pes 
the wall. The mean temperature of ‘he flowing liquid metal waa calouias 
ceonabe eee = = ¢ Ut rar / . Ucdr, whers Wo 505 # 2.5 In, 
"Léq. ~ lig 

re) on 
y’ was taken as the velocisy-distr. bution law; (y «= 0,26-0.4 min) « apes 
Nusselt numbers resulting from the maasurenent of the rember es See 
are in good agreement both with cne another and Wi Tete peony of other 
authors. They are consistent with Lyon’s formula (1j in the range 
Pe = 100-12,000. it is rot, however, as assumed by Lyon; e/ey =o if, 


constant over the tubs sross section, and indspendent cf Pe, but radically Xx 
variable, and smaller than unity for pmall Pe, larger than unity for large 
Pe. The second method takes aseount of the thermal ccentacs Peer Scenes. ze 
the heat-tranafer aurface. The resuits obtained by the two methods are in 
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AUTHORS: Sutdbtin, V. I. ced Ivanovekty, | Me Ny aac Sorokin, Vs Pes 
(Hoscow) 5 Chulkov, B. A. Moscow) | 


TIT: Heat exchange during condensation of potassium vapor 
SOURCE: . Teplofigika vytsokikh temperatur, ve 2, now ky 196, 616-622 


TOPIG TAGS: potassiun, condensation, thermal property, boundary effect/ UKHLBNST. 
steel 


ABSTRACT: The authors designed special apparatus for their experiment, Saturated | 
vapor was introduced into a cylindrical chamber 150 mm in diameter and 210 min | 

: height, on the. bottom of which was placed an experimental. condenser--a cylinder of , 
a 
served as a tray for the condensate, The vapor was condensed on the surface of .- | 


{ 

{ i 
liquid metal, and the condensate was discharged through the side of the tray. _—! 
Temperature measurements were made only after steady thermal conditions had been — | a 
| established. The measurements wore Continued for 1105 pede with no change. in a 
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temperature exceeding 2C during the measurements, During condensation of the metal | 
vapor, one might expect intense heat exchange because of the high thermal conduce | , 
tivity of the condensate, But boundary effects are found to play an important role . | 
when thermal resistance of the condersate,is small. These effects include contact: - . 
thermal resistance (due to contamination on the walls), resistance during phase re 
transition (because of temperature jumps between vapor and the liquid surface), and | 
diffusion resistance (caused by impurities of uncondonsed gases and metal: vapor). 

This paper furnishes the first experimental data on the role of boundary-effects on’ 

_ | heat exchange during condensation of immobile potassium vapor. “Apart from the | 
authors, V. I. Lukashov, N. VY. Bakulin, and A. Vo. Rleymenny, pertacipabed in this 

works" Orig. art. hast 5 a ann 2 tables. 


ASSOCIATION: none 
SUBMITTED! “Aohpréy 
SUB CODE: a eo 


a 


“NO REF SOV1 00h." 


| Card 2/2 | 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7" 


BPEROVED: FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7 


eet ne aed slide EE sti aut its itl uid EB 3) HE PEAR LG wut sai Bein ] TEE) i ii te ik Eris HET ELIE: es titlt SUES UIA} 


Diateeets ith Lt EL } a 
MEHiprae tenia Soman sapeicti esr Weis bo oho sed ; 


L___18835-66 Bwa(1)/ENT(n)/2CC()~2/886(£)/ENGCu)/2/tieCe)/eHACh) ‘LsP(e) 
‘ACC WR: AT6002505 OD/TE/WE/AT so gourer cone: Uk/3158)'65/000/029 0002/0006 


7 
H 
‘| 
! 


| 

sa Subbotin, Y. I.3 Ivanovaki 9 i. 
CagpicsRnnleb dieters 

ORG: State Committee for the Utilization of Atcmic Energy $$SR, Bn 1 Physics _ 

lInstitut Gosudarstvennyy komitet po ispol'zovaniyu atomnoy enengii ee Finiko- 


oxy a4 


N.; Arnol'dov, M. ff. i Bal 


} 


alia institut ) 
e TITLE: The form of impurities in_ce cain ‘used in thermisnic | ric donverters Ly i 

| 

jSOURCE: Obninsk. Fiziko-energeticheskiy institut. Dolklidy, no. 22, 1965, Soisto- 
jyaniye primssey v tsezii, ispol' zuyemom v termoionnem preobrazovatele, 16 
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*|ABSTRACT: The effects of air on cesium impurity formation in thermionic, | converters 


were studied. The oxygen and hydrogen form Cs.0, CsH and Cstill, The hydroxide dis- 4 
sociated according to the reaction u 


SPREE nl pee eee pees ameete 


CaOH + 2Cs > Cas + Call, 
The equilibriua conditions for the above reactions . and ‘the Afssoctation « of the 
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joxide, hydride and hydroxide were thermochemically analyzid. Couparisons vere nade 
between the equilibrium constants sleeing 


» the partial pressures for dissociation: and the 


result in impurity formation. At 300°C the partial pressure of Ha and Q2 for dis- 
lsociation of hydride_and oxide compounds of cesium varied considerably; 400 mi dg 
for Hz as against 10°69 for 4. The products of the dissceiatibn: of cesium hyd 


". igure of the water Vapor was extremely low (P/F 20 = g"l2 


iditions for impurity formation in cesium vapor, found between the electrodes of 
the converter, depend on the temperature and the materials frog which the converter 
jis made. In the hottest portions of the converter molybdanua iy: 
jtures of about 1500 to 2000°C, stainless stee) is used For 
temperatures of 500 to 1000°C. The equilibrium state impuwitias in the ceastum reser= - 
voir was considered wnder these conditions. Data on oxygen partial pressures for | 


various oxides of the construction materials and Ca90 as a function of tenperatire — 
(from 300 to 2000°C) are given. In the cesium reservoir ( 300°C) wlmost alll of tthe | 


~ . loxide ig in the fora of Cea,0, independent of the electroda conpasition. At higher 
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‘temperatures in the zone of the fo elactrode, Mo03 forms. ‘ping uy) Be cecapos sing tel t the 
‘volatile NeOy, The Mod, then combines with the material at tha! Mio ld electrode! to 
form the oxide of that material. A graph of change in isubaric-Liothermat poten- 
tial of MoO3 reacting with HL, Fa, Cr, Nb and Th as a function df temperatuye ig 
igiven. Orig. art. has: 1 ficure; 2 tables, 5 formulas, | 
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ABSTRACT: The authors analyze in greater detail the now-current scheme, whereby al~.. 
kaline metals evaporate by surface emission of moncatomic molecules only, and that 
dimerization takes place only after the evaporation. An analys{s of the thermodynamic | 
equations and comparison with earlier experimental data (Teplofizika vysokikh tempera- 
tur v. 2, no. 4, 1964) show that this scheme is valid only at higher pressures and 
that the evaporation or condensation of alkaline metals at supersaturated-vapor pres- 
sures of 1 - 100 mm Hg must proceed via surface emission (or absorption) of both mono- 
atomic and diatomic molecules. At these lower pressures the dimerization (or dissoci 
tion of molecules is a result of a chemical reaction occurring on the surface of the 
Liquid. The existence of a transition region between high and low pressures, in which 
the condensation coefficient changes from zero (at high pressures) to unity (at low 
pressure) » is proposed. The diffusion-chemical resistance depends on the kinetics of 
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-|the dimerization reaction, but there are not enough experimental data to describe this; 
dependence in detail. It is proposed, nevertheless, that the coefficient of heat 


transfer at near-atmospheric pressure is quite high, even when the diffusion-chemical 
resistance is taken into account, and that at lower pressures the resistance is 
practically zero. Orig. art. has: 
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2 figures, 32 formulas, and 1 table. 
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